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(54) METHOD AND DEVICE FOR DRIVING BRUSHLESS DC MOTOR 

(57)Abstract: 

PURPOSE: To improve the efficiency of a brushless DC 
motor and at, the same time, to drive the motor at a high 
speed by controlling the output current or voltage of an 
inverter so that the phase of the armature current of 
the brushless DC motor can lead that of an induced 
voltage. 

CONSTITUTION: A controller obtains a DC voltage by 
supplying AC power 1 to a converter 2 or a three-phase 
AC voltage by supplying the power 1 to an inverter 3 
and applies the DC or AC voltage across the armature 
winding of a brushless DC motor 4. When an inverter 
control section 6 supplies a prescribed control signal to 
the inverter 3, a rotor can be rotated, since the inverter 
3 supplies a prescribed AC current to the armature 
winding of the motor 4 in response to the control signal. 
When the AC current is supplied to the armature winding 
from the inverter 3, the operating range of the motor 4 
can be expanded to a high-speed rotating region and the 
efficiency and rotating speed of the motor 4 can be 

improved, since the armature current supplied to the armature winding is set so that its phase 
can lead that of the induced voltage of the motor 4. 
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mi 1 (B) W^4 2(OSRBBt^^ BI3 

42b t»iat"s*«**iaftffitc«isEsnT^sjfi<o* 

[0 0 5 4] H3 12 (A) \Z&&M&<Dm<DM&Lm&7r: 

-rmmrn* mi 2 (b) 2<DMmmm-c& 

m 1 1 <0«J«M£:*fc*j£tt, 7 MlH4 2bg^ 

TIh]^^4 2 a l;:«&£nTl>5;&<0^T*£>. L 
^oT, ^cotg^J{C^^T^7X^S4 2 b<7)£SgB 

[0 0 5 5 ] 

[^5E#J2] Ell Sti^O^^CO^^xl^XDC^E— ^ 

^-^4<Z)mttl : ?#^f3«^LTU^o f LT, ^^5/ 
U7LDC^-^4<0««^«»l^*^»T@ettB«ttS 

>UZDC : e-^4<DlHlKiiffiS:^ttl'r^o 3> 
Ls *«STK5«»JaS6 2K<tO, IfcfflSnjfcArtfll 



(9) 



»H?5-2 117 9 6 



^Ii1"l) 0 fit, Ellteiffffflajmi»6 4CctO* 
0*m$nfclllRc35lHlGaai:©fi*S:IlLHiU, pi ©J 

SR (7) it 3M£f8 ft £*t&*A 2 tl T ^ 5 it ^fi ffi ft X — Zf)\> 6 
6tC«3&LT^3<h<h*>tC. EIIEti««Hj»5 l£«fc(3 

«msnfciHic^o!)*«Beffi«*pwMiBW©fc»© 

PWM$fflBi$6 6tt. y^yl^XDC^^ (4) <DM 

^ (3) tr^UTX-f ^^>^Jb^^^-A^>o 

[0 0 5 6 ] ±iEil^fiffift x-^VU 6 7K^a6te*fi $ 
n^3i^£ffift<hLTte> @14t:^tJ:e) 

r = p 0 a i q 

id--0a/Ld+ [(Vam/wLd) 

[0 0 5 8 ] £©*JS«K:i5^Ttt, PI»JfflW6 5rt> 

^4CD0fe^^«LTii^ifflftx-> r ^6 7^b 
K*msn*a*fi»ft*t>A*tUTPWMIB!»»6 

£<b#T#£. cots*. mflrf««E<B«: 

DCt-^ 4(B5ie«ffl©ffi*£iiJ5fc"C*£>- £fc, -f 

,;DC : E-^4 <0Rjg«I£0>ffiffl J: t> feHTr^^itlftS: 
[0 0 5 9 ] £ b(C n >A— ^ 2 coM®ffifllt^>9fSco 



tttf, ^7->I^XDC ; E-^4©BljB«EE*«A0Wlllk: 

43 tt, it 2M&*B ft **ifi^c tC^^>31i:Jr 5 
^^^ifr^^<5i^3:*lft^^SffiSJ$-&Ti^o ft 

5§€£MU^ nWtTM8i<Dn%&'fifa<OW>iM i d43«fctf 

[0 0 5 7 ] 
[IS 6] 



2 - { (Lq/Ld) i q} 2 ] 1/2 

-r2pJ9J«**<«*sTS5*i8U«6 2^^>a^^n, 0 

[0 0 6 0] 

[*S£^J3] mi Stt^^^yl/XDCt-^ 

ffi«fttaAtt^J:5lc«!l8UTPWMIWIiaS6 6 tcfft 
[0 0 6 1 ] ifc^ot, ^o*lt«©«*t:tt. 0$* 

*aT©«-&fc«*fi«ft*iiEai»»6 8 a* starts* 
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[0 0 6 2 ] K±©R«*69i6* 1 *<t3^, it^-ftffl 
zf)V§ 7^6tt*fflLfcit*ffiSftt»LT*tiE 

[0 0 6 3 ] 

0 1 5CDHtt«i*&*j£tt, [HlfsjSSJB^fgS^e 3 

lt> iHiteii«fflMffaia6 4t3cto*ffl$nfc[Hite5i 

[0 0 6 4] U:^oT, C(0|ISS^jODJS-&tC^, ^SS 
fflft«jE8i»fB6 8fc«kO*©Jl*tt«*ljE*t»ffl 
fc, P I W»»6 5*«**ii-«Ci:St< PWMMWaS 

[0 0 6 5] 

[*i£#y5] 01 7 (i^co^^^^yl/XDC^- ^ 

8 (h it, iaeaaEfli«»iti«6 4K:«to»iHan>tiii 

[0 0 6 6] Lfe^ot, £<D^i60J<0«^K:te* 
[0 0 6 7 ] 

[i»|6] 0 1 8 te^CO^O^vUXDC^E-* 

i & ^ > a— * 2 izmffi-rz ^ttz^o mmm 

JE*». $ b fc-f >A*~* 3 fc««-T * Z. tiz J: 0 Hffl 

DC^E— i?4 0«« : f-*a^(ft!|&LTViS. fit, 3 
Wt-* 2©a««»«rA*«*ttU3«6 1 t«t0lftHl 
U t«iT»5fl»J86 2 Kith ttlBSflfcAM 

SEt»f3e©**tt*<tjttt"rft c t \z j= o m^isTcD^ 



sftfc0eas»*fi«ttf-f >/t— * 3 ^w^amm 

^-Efflft*SE*aiLT, tH*mJ£*IIE«*«7 2 IZJzD 
ffi*«JE*tt:ELT«ffiffi*€:»* PWM^Jffl)S[5 6 6 (C 

6 tem&t%^lzM-3^T 

[0 0 6 8] IffiCDi^^yl/XDC^- ^igfilii 
BOftUB«#<P£43 0T*S. @eaKS**lHieaflE 
»*«J*aS6 3*^LTfcH*«l£flWffi7 1IC«»UT 
V^cc»TS)^^b> 3>/1— ^ 2©ii*«8S^ifl^:T/ci: 

ti»^*wtt[Hieis«}t«*«*«)**ai*«ffiat*B8 7 1 

***ffi*«fl£Sll|Cfi»7 lJC««Sia*. CCDHi*«JE« 
SSR7 1 iCte, -f >/1— * 3 K43tt5ffi««i$fc«*&£ 

Effi*ttffifl6»»*t*^HS*«ffi*jEiSlfW7 2t:tt 
^<Offl*«ffi*iE«»ffl7 2fc*^T»4, 

ai^n/zit^iffi^^cw-r >a— 3 coau^mjE^sffl 

^^^^l/XDC^ 4 09^E^JE<Z>&fflcfc 0 &/9t>£ 
©ttffift«»l* t*^ < tEfi***ffl 1 1 P WMM 
^g&6 6 \zmt&-?Z><DT* -f >A*-^ 3 Ml 

fitffi yl/XDC 4 (OKe*EE(Ofi:tBcfc 0 

BfSflDttffiAfc'W-a*** 
[0 0 6 9] A^±<Z)|»0J^b0Jb^^c}:'5tC, 75 

(D^am^th^s i*5<t^iBieiiffisiif«5 2£*m& 

«««£^*^V^Ttll*«lE»l|C«7 lSflMPLTEME^ 

©tt^iHiGffiBo«uifc*tJ<ffiat*«affla*a* 

{g«£n&<Z)T&£^£>> 75 yl/XDCt-^ 4 Oil 
[0 0 7 0 ] 

[^S£0J7] Ell giiC^^^^yl/XDC^E-^ 
Ell 8 0£l£0l£A&«j£tt. Hfta«IB*t'1 P >A- 

ffl*-r*Eicaaa*«w«7 3<h, Bcaaeffize^s 
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muT<Dm^\zm^ii^miE^w-^6 8^bffi^£n 

£*iIES£«4>2ii:. ffi!Elt<D^tefflft £it^teffift 

^--701/6 7^6Sc^ffi$n/cii^{its^^3a^^^o 

[0 0 7 2] i^JiCDi^ej^be^b^^ct^iC, il<?M4*9 
7^b^aib/tji^{5:ffi^(3»LTffiiE 

[ 0 0 7 3] 

mmmw<D2 ^\zm<Dmmm^^-t 7^@t^ o , 

O 1 9 cO^ffi^J^^^^Ji, 0E5SS^©MS6 3 
IT, 0fe^S^M^^gE7 3fzJ:D»m$nfclHieji 

[0 0 7 4] Uc^oT, CCD^SE^JCD^tCte* 
fift*iEiRllt»6 8K:J:Oft©31*ffi«*l3E**jmi 

*jES#ffi7 2 CMIT^StS^^tSSSTS 
o(DT\ «8fEST^Ha:«^©PWMS0«)**ac^ 

[ 0 0 7 5] 

HI 9^*l^l<!:ll&l)^l it*<Mfft*tIESM«B6 
[0 0 7 6 ] Lfc/J^T, ^©Slffi«<Z)«'&ttt, ^iS 

ffl 7 \z)bxt. m^mmmMivM 7 3 1 j: 0 » 



^5vl/7DC : E-J4^ ck0«a*ftJl(c«:il 
[0 0 7 7 ] 

[0 0 7 8] It*^ 3 COSSBtt, w*^ 1 *fcKtt»#* 
5SiSHieSa>6 0 XEUifcT?** EEJg«iK»(Dffi3!l* 

ft 5S 0 K £ it tfc T # £ ch ^ 5 It # CD S £ * f § - 

[0 0 7 9] »*3K5©5EWtt, ^vl/XDCt-^ 
<D\^&&j£\ZftjfcLTJ'&fe&^tlXl^ 

?m^*ltitlLT^>rt-i!?\zmm'?2>ZL£lZJ:K>. 7 

iiricT # § <h 1/ O 4# W <D$J* £ #1" £ o 
[0 0 8 0] «;fc3B6<D589m, 

d(D^m, «ai2ie**«T*st^5i*«<oja* 

[ 0 0 8 1 ] «*a7 0«9itt, »*«6<DJ»*CJII 
jE^S t ct 0 ii ft S < S: S «t p \Z miE 
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W9J«*fc*tJ^TIsICa««**»TS13r«»- r <<*liE 

[0 0 8 3] l 0 ©55911*, ii^ffiffift«Jt^S 

[0 0 8 4] R2j^S 1 1 <&5SE«* Bf*^ 1 0 

fc&fTte?<DT\ mtkmT^Mmz. ^-ommmizm^ 

th\z. z}>/i-?mmmmz^^Tmzhiznft<nffi 
[0085] a*ai 3<d^hj«, m^%k>bi~*tKt& 

[Hi] ^0fg^cD7^'>UXDC :: E--^©JffllggC7)-- 
[0 3 ] £ W0»ISP:#te*<jB ffl 2 ft* 75 -> D 



[04] IsI(£ : f(?!>gffitC*Xfia5&Ba«UT^:«>7'7>' 
UTsDC^-flZttVT i d = 0fHW£ilfflL,fc«'&* 

^i^-eft-S^^yl/XDC^-^^lT i d<0 
[0 5] X*3-~ftg#0 o CDlEj^^Wr^y^vl/ 

xoc^^a isiiK^fHieffia^iE-rsifflat) 

[@6] x*a.-A8E**#<R*T#*EIK^©-« 
* ^TffiBS USE ffi El T * 3 o 

[88] ®<£^«'il^5»»Jbfe*#W&^T»«0"e 

[®io] h8cd»#«ic^»s, m&=T-v>mm%M\z 

So 

[011] ^ co^^cDBB^Iffl ^ 7 1/7 
[Ull 2] co»W©M»35i*3WiifflS^S> r 7y'U7 

[013] ^comm^^iyu^vce-^mmmmco 
fficaltJE«£^T7o 

[014] 3t*«tttftx-7JPfc^*»lftSiaSit^fl[ 

[015] ^©JSWO^yl/^DC^-^KIiStW 
ffi©*lB«S:^i"7a y ^7 0-e&£ e 
[016] E<DjW!<075vUXDCt— *Kft£B^ 

[017] Z<D^W<D7yz/UZDC*;~i?mWimWi<D 
ffi<0^1jMKJ£:^T7n*y£HT*5. 
[018] CCD^B^^^^vl/XDC^-^iglft^gCO 

[019] z.0mm0^y>'^^Dc=E-^mmmmo 

[02 0] CCQ^W^y^S/UXDC^-^ffiWISK© 
[02 1] rcD^0^(O7^vl/7DC^-^ig®rSBco 
[02 2] |5lC^«i^H»fc*^«5tM0ffW , Ta 

[02 3] *KErtER*W<«l*bfc«^©77S/U7 
[02 4] @C*<Z)*!l(l«C»JSr*75>'U7DC ; E- 
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